Cerebral hypoperfusion and cognitive impairment: the pathogenic role of vascular oxidative stress.
Alzheimer's disease (AD) and vascular dementia (VaD) are the most frequent causes of cognitive impairment in the elderly. In the pathogenesis of cognitive impairment, the association of neurodegenerative and vascular factors indicates a major role of hemodynamic abnormalities including cerebral hypoperfusion. There is also ample evidence that oxidative stress of vascular origin leads to profound alterations in cerebrovascular regulation and is crucial to cerebrovascular dysfunction in a variety of conditions that result in chronic hypoperfusion of the brain. In rodents, experimental chronic cerebral hypoperfusion (CCH) can be initiated by occlusion of the major arterial supply. This way CCH brings about mitochondrial dysfunction and protein synthesis inhibition. These effects may destroy the balance of antioxidases and reactive oxygen species (ROS) and produce oxidative damage. At the same time, oxidative injury to vascular endothelial cell, glia, and neuron impairs vascular function and neurovascular coupling, which may result in a vicious cycle of further reduction of cerebral perfusion. In clinical cases of severe cognitive dysfunction, vascular risk factors are commonly present, while cerebral hypoperfusion is often associated with vascular oxidative damage. Thus we hypothesize that cerebral hypoperfusion is one of the key factors in the development of cognitive impairment, in which vascular oxidative stress plays a major role. The approaches against cerebrovascular dysfunction, combined with antioxidants and others, might make a promising contribution to the treatment of cognitive impairment.